Effects of efonidipine on the pharmacokinetics and pharmacodynamics of repaglinide: possible role of CYP3A4 and P-glycoprotein inhibition by efonidipine.
The purpose of this study was to investigate the effects of efonidipine on the pharmacokinetics and pharmacodynamics of repaglinide in rats. The pharmacokinetic parameters of repaglinide and blood glucose concentrations were also determined in rats after oral (0.5 mg/kg) and intravenous (0.2 mg/kg) administration of repaglinide to rats in the presence and absence of efonidipine (1 and 3 mg/kg). Efonidipine inhibited CYP3A4 activity with an IC(50) value of 0.08 μM, and efonidipine significantly inhibited P-gp activity in a concentration-dependent manner. Compared to the oral control group, efonidipine significantly increased the area under the plasma concentration-time curve (AUC(0-∞)) (P < 0.01 for 3 mg/kg) and the peak plasma concentration (C (max)) (P < 0.05 for 3 mg/kg) of repaglinide by 51.3 and 28.6%, respectively. Efonidipine also significantly (P < 0.01 for 3 mg/kg) increased the absolute bioavailability (AB) of repaglinide by 51.5% compared to the oral control group (33.6%). Moreover, efonidipine significantly increased (P < 0.05 for 3 mg/kg) the AUC(0-∞) of intravenously administered repaglinide. Consistent with these kinetic alterations, the hypoglycemic effect in the concurrent administration group was more pronounced than that in the control group (i.e., repaglinide alone) when the drug was given orally. A pharmacokinetic/dynamic model involving 2-compartment open model with inhibition in absorption/elimination and an indirect response model was apparently sufficient in estimating the concentration-time and effect-time profiles of repaglinide with or without efonidipine. Present study has raised the awareness of potential drug interactions by concomitant use of efonidipine with repaglinide, since efonidipine may alter the absorption and/or elimination of repaglinide by the inhibition of CYP3A4 and P-gp efflux pump. Therefore, the concurrent use of efonidipine with repaglinide may require a close monitoring for potential drug interactions.